Practical and theoretical characterization of Inga laurina Kunitz inhibitor on the control of Homalinotus coriaceus.
Digestive endoprotease activities of the coconut palm weevil, Homalinotus coriaceus (Coleoptera: Curculionidae), were characterized based on the ability of gut extracts to hydrolyze specific synthetic substrates, optimal pH, and hydrolysis sensitivity to protease inhibitors. Trypsin-like proteinases were major enzymes for H. coriaceus, with minor activity by chymotrypsin proteinases. More importantly, gut proteinases of H. coriaceus were inhibited by trypsin inhibitor from Inga laurina seeds. In addition, a serine proteinase inhibitor from I. laurina seeds demonstrated significant reduction of growth of H. coriaceus larvae after feeding on inhibitor incorporated artificial diets. Dietary utilization experiments show that 0.05% I. laurina trypsin inhibitor, incorporated into an artificial diet, decreases the consumption rate and fecal production of H. coriaceus larvae. Dietary utilization experiments show that 0.05% I. laurina trypsin inhibitor, incorporated into an artificial diet, decreases the consumption rate and fecal production of H. coriaceus larvae. We have constructed a three-dimensional model of the trypsin inhibitor complexed with trypsin. The model was built based on its comparative homology with soybean trypsin inhibitor. Trypsin inhibitor of I. laurina shows structural features characteristic of the Kunitz type trypsin inhibitor. In summary, these findings contribute to the development of biotechnological tools such as transgenic plants with enhanced resistance to insect pests.